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The workshop “Geometric and combinatorial methods in the Hermitian sum spec-
tral problem”, sponsored by the International Center for Mathematics (CIM), by
the Center for Mathematics of Coimbra University (CMUC) and by the Praxis Pro-
gram/FCT, took place in Coimbra, 15–16 July 1999. The purpose of the meeting was
to gather experts from different fields who have worked on the problem of describing
the spectrum of the sum of two Hermitian matrices A and B in terms of the spectra
of A and B.
Having in mind the important progress made on this problem in the last few years,
with contributions from algebraic geometry, representation theory, combinatorics
and harmonic analysis, we thought the moment was right for a small meeting of
this kind. This was confirmed when a decisive development—Knutson and Tao’s
proof of the “reverse homogeneity” of the Littlewood–Richardson rule, leading to
the final establishment of Horn’s classical conjecture—took place already after our
original proposal to CIM and CMUC.
The workshop consisted of six invited lectures—by Andrei Zelevinsky, Alexander
Klyachko, Allen Knutson, Norman Wildberger, Jane Day, and Shmuel Friedland—
and contributed short talks (by T.-Y. Tam, C.-K. Li, W. So and F.C. Silva), with ample
time for discussion. In the three previous days, there were courses by Alexander Kly-
achko, on Moduli of vector bundles, spherical functions and matrix spectral prob-
lems, Norman Wildberger, on Algebraic structures associated to actions of groups,
and Andrei Zelevinsky, on Tensor product multiplicities and canonical bases.
The workshop talk of Andrei Zelevinsky, Tensor product multiplicities via gen-
eralized minors and tropical calculus, was a report on his recent work with Arkady
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Berenstein on the construction of explicit “polyhedral” combinatorial expressions for
multiplicities in the tensor product of two simple finite-dimensional modules over a
complex semi-simple Lie algebra.
Allen Knutson, in The honeycomb model and its applications to the saturation
conjecture, described his and Tao’s proof.
Norman Wildberger’s talk, Hypergroups and sums of Hermitian matrices, ex-
plained the application of hypergroups to the Hermitian sum spectral problem. This
talk was in direct sequence to his short course, whose notes have been published by
the Coimbra Mathematics Department.
Jane Day’s talk, An outline for proving Horn’s conjecture following his approach,
described the history of the Hermitian sum spectral problem, including Alfred Horn’s
landmark 1962 paper, the work of Robert Thompson, and the outline for a proof
of Horn’s conjecture using elementary methods, as presented in the long paper by
herself, Thompson and Wasin So, published in 1998.
The workshop was organized by E. Marques de Sá, J.F. Queiró and A.P. San-
tana. There were around 50 participants, including research students from several
countries, who received support from CMUC.
This special section contains the papers corresponding to the talks presented at the
workshop by Alexander Klyachko and Shmuel Friedland. It also contains a survey
paper by Allen Knutson on the aspects of symplectic and algebraic geometry relevant
to the Hermitian sum spectral problem, and a paper by William Fulton answering a
question raised in Friedland’s article. The articles are ordered alphabetically by their
authors’ last names.
